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The business of conservation
Approaches to conservation and natural resource management must be similar to those that any good business employs to manage its valuable assets (Costanza et al. 2000) . Much of the experience, strategies, and practices of business can be used to go beyond the environment as a debate and to build a sustainable partnership with nature.
Businesses have undergone recent and fundamental changes in the way they work (Pascale et al. 1997 ). Today, the three dimensions of businesses-namely, internal (vertical and horizontal boundaries) and external relationships-are like membranes: sufficient to permit shape and definition but somewhat porous to the flow of specific types of information. Vertical boundaries have changed, so there are fewer levels of managers and management (Ashkenas 1999) . Horizontal boundaries have shifted so that functions, whether in management or research, are brought together in new ways. External boundaries have evolved as different kinds of partnerships are formed with suppliers and customers (Allen and Chandrashekar 2000) .
According to organizational theory, bureaucracy is a large organization based on vertical or hierarchical authority (Daft 1995) . In practice, the bureaucracy is crippled by its own nature: slow response time, rigidity toward change, and customer alienation (Ashkenas 1999) . Initiatives to transform inefficient government bureaucracies into dynamic, customer-driven organizations are under way in the United States (Posner and Rothstein 1994) . In natural resource conservation, bureaucracies may fail not so much because a wrong decision was made but because the wrong process was followed in decisionmaking and action was postponed too long (Pressey 1998) . Reforming process may be more productive than collecting and analyzing unlimited amounts of data.
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Experimenting with new organizational ideas may be more critical than scientific analysis and discussion (Markides 1999) .
With the rise of academic, agency, and private research, an implicit assumption in natural resource management has been that an effective, meaningful science base must be maintained to support management goals. Although some research does fit nicely with the needs of management, political agendas often slow scientific inquiry, as illustrated by the recent shift of scientists from the FWS and the NPS to the nowdefunct National Biological Survey, the National Biological Service, and the USGS Biological Resources Division. This realignment is symptomatic of the confused role that science plays in policy development and agency vision. The current lack of a unifying conservation vision and the pressures generated by political agendas necessitate that many natural resource decisions be made with inadequate ecological understanding (Knopf and Samson 1994) .
In bureaucracies, organizations and leaders addicted to burgeoning size and self-contained administrative units are slow to respond to the ever-changing competitive environment caused by the internal burden of bureaucracy and outdated structural components (Johnson 1993) . In business, timing is the bedrock of anticipatory management and problem solving (Harper 2000) . External boundaries in business have evolved as different kinds of partnerships are formed with suppliers and customers. Such reengineering has enabled companies to operate faster and more efficiently, use information technology more productively, and reward customers with higher quality products and more responsive service (Hammer and Stanton 1999) .
Since the early 1900s, the USFS has been a four-tiered administrative organization, consisting of offices at the national, regional, individual forest, and forest district levels (the size of a forest district was determined by the distance that an employee could cover on horseback in one day). The NPS and FWS have three administrative levels-the Washington office, regional office, and either the park (NPS) or the state office or refuge (FWS). The three organizational levels in the BLM are the Washington office, state office, and resource areas (some have field offices). Each administrative level of these agencies also embraces its own vertical structure of two to four levels. Consolidation to achieve administrative savings is rare, owing to the disparate locations of regional, state, and district offices as well as to the inherent nature of bureaucracies. Fractionation of vertical structure effectively diffuses (obfuscates) decision accountability, leaving natural resource users both frustrated and cynical.
Another interesting pattern of bureaucracy-the high ratio of top administrators to total number of employeesis evident across the four agencies, and the ratio of executive, administrative, and managerial employees to professional staff is growing. Parkinson's law (Ford and Slocum 1977) argues that managers in bureaucracies are primarily motivated to add more managers. The conceptual equivalent to bureaucratic size is corporate profit.
Conservation confusion
US Forest Service. During the westward expansion of the 1800s, the federal government obtained large quantities of land from foreign nations. The first systematic withdrawal of those lands for set-aside as national forests was made possible by the Forest Reserve (Creative) Act of 1891, which authorized the president to "reserve...public lands, wholly or in part covered with timber or undergrowth, whether of commercial value or not." Opposition in Congress to the magnitude of withdrawals resulted in the Organic Act of 1897, which introduced the concept of multiple uses, that is, protecting forests while securing favorable water flows and furnishing a supply of timber.
Multiple-use direction for the USFS was legislated and mandated in the Multiple-Use Sustained-Yield Act of 1960, which directed the secretary of agriculture "to develop and administer the renewable surface resources of the national forests for multiple use and sustained yield of the several products and services obtained therefrom." Language in the National Forest Management Act (NFMA) of 1976 was yet stronger; it replaced the Forest Service's Organic Act of 1897 by mandating that multiple-use management remain the standard for land and resource management on USFS lands. In addition, and often in conflict with clearcutting guidance, federal regulations to implement the NFMA required that viable populations of all desirable and introduced vertebrate species be protected through planning at two levels, use of interdisciplinary teams, concurrence among agencies, public involvement, and estimates of resource production.
The debate about the equity of multiple use continues today. The Society of American Foresters (2001) suggests that the USFS National Forest System Land and Resource Management Planning Final Rule of 2000 is inconsistent with current law, particularly the statutory direction Congress provided in the Multiple-Use Sustained-Yield Act of 1960. The group contends that USFS planning will be consumed with the requirements to ensure "ecological conditions...that provide a high likelihood ...of supporting the viability of...species well distributed throughout their ranges in the planning area," such that national forests will be unable to fulfill their historic role of providing "for a variety of goods, services, benefits and values." The USFS is struggling for a new vision in its evolution from a conspiracy of developmental optimism (Hirt 1994) .
US Fish and Wildlife Service. In 1903 President
Roosevelt selected Pelican Island, Florida, to be the first National Wildlife Refuge. In 1905 and 1909, he added "game ranges" within the Wichita and Grand Canyon National Forests, forerunners of the National Wildlife Refuge System (NWRS), the only federally owned lands managed chiefly for the conservation of wildlife. To provide for additional lands, the Migratory Bird Conservation Act of 1918 established a Migratory Bird Conservation Commission to review and approve only those proposals that established "inviolate sanctuaries" for wildlife conservation.
In the Reorganization Act of 1939, the Bureau of Fisheries in the commerce department and the Bureau of Biological Survey in the agriculture department were transferred to the Department of the Interior and consolidated as the US Fish and Wildlife Service. Yet no single law governed the game ranges, wildlife ranges, waterfowl production areas, or other lands of the NWRS managed by the FWS until 1966. With the passage of the National Wildlife Refuge System Administration Act in that year, refuges were no longer solely sanctuaries but became "dominant use" lands for activities that were "compatible"with the intent of the refuge. Former refuge managers, with more than 1,000 cummulative years on the job, disillusioned over the change in direction and the definition of "compatible" in the act, gave their support to the National Audubon Society's proposal to fashion a new organizational unit for the refuges, independent of the FWS and focused on biodiversity conservation (undated [1999] letter to the National Wildlife Refuge System, signed by 30 retired refuge managers).
National Park Service. The National Park Service Act of 1916 (equivalent to the Forest Service's Organic Act of 1897) created an agency to oversee national parks formed since the Yellowstone Park Act of 1872 and national monuments to history, prehistory, and science established under the Antiquities Act of 1906. From the beginning, the scenic beauty of national parks was promoted for economic tourism, especially by the railroads. Although George Bird Grinnell's campaign on behalf of the 1894 Act to Protect the Birds and Animals in Yellowstone National Park, John Muir's nature writings in the late 1800s, and George Melendez Wright's efforts in the 1930s to protect the integrity of natural resources all were visionary, it took the Leopold Report of 1963 from the National Academy of Sciences and the Wilderness Act of 1963 to solidify the foundation of ecological thinking in the NPS. Nonetheless, the National Park Service remains a house divided, caught between current political pressures to become a more scientifically and ecologically focused manager of NPS lands and its traditional purpose, to preserve scenery and promote tourism (Sellars 1999) .
Bureau of Land Management. Public lands not reserved or withdrawn as wildlife refuges, forests, or parks are designated "national resource lands," which since 1946 have been under the jurisdiction of the Bureau of Land Management. The Classification and Multiple Use Act (1964) directs that such lands be managed under principles of multiple use, consistent with the Taylor Grazing Act (1934). The Taylor Grazing Act was aimed at assisting the grazing industry, just as the USFS Organic Act of 1897 was primarily directed toward assuring future timber and water supplies.
On the contrary, Donahue (1999) argues that livestock grazing causes irreversible ecological damage to western rangelands, which historically were not grazed by ungulates. Current grazing policy, Donahue continues, is an economically fallacious, unintended artifact of political history, and the BLM is not required but rather legally mandated (Donahue's emphasis) to remove cattle from damaged rangelands. The more recently promulgated Federal Land Policy and Management Act (1976), which has features in common with the National Forest Management Act (also enacted in 1976), is viewed as the BLM's Organic Act.
The pitfall of process
A quarter of a century ago, significant legal mandates for wildlife conservation, multiple uses, or special purposes were imposed on agencies with pervasive historical missions. The ensuing agency networking has ballooned agency structures and forced agencies to move from production-oriented to process-oriented plans. For example, as of 1997 the USFS alone annually prepared 20,000 environmental documents, consuming about 18% of the funds available for managing national forests and grasslands and approximately 30% of the resources available for field management (GAO 1997) .
One particularly challenging mandate, among others, is to conserve threatened and endangered taxa. In the 1970s and 1980s, when endangered species were less of an issue than they are today, environmental laws were more likely to produce improvements in environmental quality (Easter-Pilcher 1996) . One can question the "process" of endangered species management specified in the Endangered Species Act (ESA) of 1973 and its amendments. In 1973, when the responsibilities of federal agencies were categorized as "action" or "regulatory," the mission of FWS was strongly refocused from managing refuges and migratory birds to enforcing the ESA. In practice, the USFS and BLM as "action" agencies propose landmanagement activities, consulting with the FWS to avoid conflicts between proposed federal actions and listed species or their critical habitats. The result has been one of process gridlock-thousands of consultations go unresolved, with agencies requesting both additional funding and staff. Attempts to transfer funding from action agencies to the regulatory agency to facilitate consultation encounter significant legal hurdles. In a 21 September 2000 statement to the House Subcommittee on Forests and Forest Health, Jack Ward Thomas, 13th chief of the USFS, noted that different Congresses never took into account whether the legislation they considered conflicted with previously enacted legislation, which has fostered "a creeping paralysis" in public land management. At present, conflicting legal mandates for conservation are as much a threat to the native flora and fauna as contaminants and the loss and fragmentation of habitats.
Conservation in the 21st century
Significant environmental progress was made during the last century-the professionalism of natural resource employees and agencies is not in question. Nevertheless, concern for biodiversity and the environment does not allow anyone to rest on historic laurels. 
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Leadership. In the mid-1960s, strategic planning arrived in the business community as a way to devise and implement strategies that would enhance the competitiveness of each business unit. The failure in strategic planning is that few people fully understand that "strategy planning is not strategy thinking" (Mintzberg 1994) . Strategic planning, as practiced, is the articulation and implementation of categories-divisions, departments, and units-that already exist. Strategic thinking requires the invention of new categories, not merely rearrangement of current ones. Within this confusion is the heart of the issue-the most successful strategies are visions, not plans, and vision requires leadership (Gebhart 1999) .
The current complex of legislation and missions and organizations makes environmental conservation ineffective and costly; progress in the 21st century will not be easy without radical change. Jay R. Galbraith (1982) wrote, "Innovative ideas are destructive: they destroy investments in capital equipment and people's careers." Change is not a popular topic with senior managers (Strebel 1996) . Senior executives often invest in week-long internal retreats, month-long university training modules, or expensive outside consulting services or in fads or unproven techniques (e.g., "total quality management") to improve organizational effectiveness, yet they fail to recognize the role of leadership (Repenning 2000) .
Focus on mission.
For reform to be effective, the current piecemeal collection of statutes must be replaced with a single, inclusive statute tackling a realistic mission. This new statute should override the conflicting federal responsibilities for natural resources produced as a result of the evolution of federal law. It needs to encompass the sustainability of natural resources across all public lands, allowing a new agency in an information-rich environment to be effective. Furthermore, this statute must reconcile national prerogatives in the conservation of rare species with international perspectives so that truly endangered flora and fauna are protected (Weitzman 1998 ).
The three current missions in land management-wildlife conservation, multiple uses, and special purpose-should not be neglected, but framed by principles for better understanding and management, improving our knowledge of sustainable development, and conserving the natural and human heritage. In reality, mission statements demoralize employees and confuse the public if they are too broad or too narrow or if they fail to capture measurable goals (Bartkus et al. 2000) . Agency mission statements should simply define their business and suggest future visions, such as conserving representative samples of all North American native ecosystems, promoting ecological sustainability to preclude the listing of species under the ESA, and identifying and preserving natural and human heritage.
Agency structure. A fundamental problem for natural resource conservation is that no effective organizations exist at the appropriate spatial or temporal scales (Costanza et al. 2000) . The current collection of agencies-some with research agendas, some without-should be replaced with a new agency. Its new configuration should have fewer vertical administrative levels within horizontal, geographic boundaries that conform to ecological provinces. The most striking result of the welter of configurations among federal agencies is the lack of congruence of agency boundaries; to conserve threatened and endangered species, an appropriate ecological template must be put in place (Knopf 1992) . The advantages of such reengineering would be substantial: More resources for conservation of rare species and ecosystems would be available, political agendas seeking to portray conservation legislation as a hurdle to economic development would be minimized, and evisceration of public lands and agencies by those favoring the shift of public lands to private ownership would be forestalled.
Rewarding outcome. Conservation planning by federal agencies is not currently performance based (Samson forthcoming) . For instance, large-scale planning is a two-step process: (1) assessment of the best available data to develop strategies for conserving biological diversity and (2) implementation in the form of habitat preservation, habitat restoration, and active management. Large-scale assessments by federal agencies-the President's Plan for the Pacific Northwest and the Interior Columbia River Basin Ecosystem Management Project, among others-require upwards of $80 million and 3-6 years to complete. Yet The Nature Conservancy, a nongovernmental organization, can conduct an ecoregional assessment in 1 year at a six-figure cost.
The performance-based system must be accompanied by the recognition of management as a science. Whereas agency biologists continue to satisfy requirements in formal academic training in the sciences, the "new" manager must possess formal academic training in the science of management if the reengineering of agencies and conservation in the 21st century is to be successful. Natural resource managers trained in conservation science are poorly equipped to protect resources in a political arena where polarized advocates employ spokespersons with advanced business and legal degrees. Agency directors, in turn, are political appointees and thus follow agendas outside the profession of resource management. One thing is for sure: The bureaucratic problem-solving technique-create another team and request additional funding-has not solved the environment as a debate.
The shift from product-oriented management to processoriented management has not only led to goals rarely being reached but has precluded natural resource management from having any real leadership. For example, a professional journal recently published a special section on Aldo Leopold's contributions to natural resource conservation (Knight 1998) . We offer that Leopold's significance as a philosophical mentor is inarguable, but the continued, unique reverence for his stature reflects a profession characterized by more than 50 years of complacency. Coming full circle, the current processoriented agenda of conservation with archaic agencies and muddled missions has precluded the emergence of new leaders in conservation, and herein is the long-term crisis.
Conclusions
Conservation in the 21st century will require vital efforts by future administrations, specifically-a new statute, structure change (the Clinton administration created 16 new layers at the top of government), and bipartisanship (Light 2001) . The mechanics of conservation in the future demand a different structure and paradigm in natural resource conservation. The new structure must view public agencies as partners and facilitators (rather than regulators) working to promote and protect the uniqueness found in those varied places where people choose to live (Samson and Knopf 1996) . Understanding and opening dialogues in cooperative ventures moving toward a conservation vision are the foundation of effective natural resource management. Just as natural resources are lost with ecosystem dysfunction, so too are capabilities to support natural resource conservation lost through agency dysfunction.
The George Bird Grinnell visions of conservation that Teddy Roosevelt put in place served as the foundation for conservation for 100 years (Reiger 1986 ). Those conservation stalwarts could not have envisioned the full scope and impact of the industrial and information revolutions and the environmental movement of the late 20th century, however. Contemporary environmental legislation and regulations have been retrofitted into natural-resource mandates and organization structures that are for the most part a century old. Historically, natural resources were the foundation of US international businesses: oil and gas, phosphates, wood and agricultural products, and others. We offer that it is time to start managing natural resources as a business under a new, unifying paradigm focused on sustainability through the new century. It is time to create a unifying mission, a unified organization, and focused action with natural resources managed and conserved under a single administrative structure, one dedicated to protecting the diversity of life and its utility to the nation. It is time to create a Department of Natural Resources.
